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Electrostatic Filter for Flue Gases 

The invention relates to an electrostatic filter for a fine 
gas, for the exhaust gas of heating plants in particular • 

The increase* in non-industrial heating plants, of oil-fired 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
industrial heating plants. In order to be accepted, a* 
precipitator suitable for this purpose must ±n particular be 
economical to acquire and to maintain* 

Electrostatic filters for the precipitation of incombustible 
and unbumed solid and liquid particles from flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
and a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters must be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed. In industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 



( 
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purpose or even by washing the filter. The known cleaning 
measures are too expensive for non-industrial use* In 
particular, sticky residues from the combustion of liquid 
fuels can only be removed incompletely in this manner* In 
addition, the washing of such a filter raises wastewater 
problems. 

The object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
maintenance costs of which are kept within reasonable limits, 
and which are easy to service. * 

According to the present invention, the objective is 
attained using an electrostatic filter which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
tubular precipitating electrodes situated in the chancer at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points, at their ends facing the inlet opening for the gas, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. 

The possibility provided according to the present invention 
of removing the energized electrodes frfcm the opened filter 
chamber makes it possible to clean both the energized 
electrodes and the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner, i.e., with the - 
least equipment expense, and in a more thorough manner than 
is. possible with customary cleaning measures. The individual 
electrodes may be scrubbed in succession using a single 
brush; however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, "at 
once using appropriate brush sets. 

In another embodiment of the invention, the ends of the 
precipitating eletrodes facing the outlet are widened and 



.309833/0668 



• 5 - 



2206057 



- 5 - 



the widened ends of the precipitating eletrodes are in flush 
contact with one another, covering the intermediate spaces 
between thero, and are enclosed by a sleeve, which screens 
the remaining space between the filter chamber wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is^ 
subjected to cleaning. Advantageously, the precipitating 
eletrodes are expanded to form a hexagonally shaped bundle. 
This results in the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section. 

The function of the electrical conductor for the energized 
electrodes may be taken oyer by the common mounting for the 
electrodes supported on insulators situated in the filter 
chamber* namely the frame* and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
snppbrting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may be 
filled into paper bags, for example. 

.The filter is situated between the smoke flue and the 
chimney. A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into the filter 
chamber and a choke valve provided on the, outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required for the energized 
electrodes. 

The filter can be designed individually for the combos tion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which flue 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 
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Figure 1 shows a vertical section through the filter, 

Figure 2 shows a section along Line II-II in Figure 1, 

Figure 3 shows the top view of a precipitating 
eletrode, 

Figure 4 shows a view of the corona-discharge points 
of an energized electrode, 

Figure 5 shows a brush head for the precipitating 
electrodes. 

Figure 6 shows a brush head for the energized 
electrodes. 

The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in. the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 
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electrodes 14 , the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13. 

'* Ih order to maintain the effectiveness of the filter, it is 
necessary from time to time to clean the precipitating 
.eletrodes 13 in particular, to which the precipitated 
particles are deposited. To this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly -from precipitating eletrodes 13, which allows 
precipitating eletrodes 13 to be cleaned using brushes 
according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. ?he removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 
^removable hood 111, and energized electrodes .14 are 
suspended together on a support construction consisting of a 
frame 16 and crossbeams 161 situated on it; which can be 
removed from the filter chamber 11 after the hood 111- is 
gifted off. 
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Energized electrodes 14 are connected directly to the 
voltage source, not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162, 171 are disconnected when the hood 111* is 
lifted off. * 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletrodes 13 and their enclosure by a sleeve 
18 r which fills the open space between the filter-chantoer 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating eletirodes 13 and energized electrodes 14 „ 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel 113 formed on the filter chamber 
11, from which it may be filled, for example, into paper 
bags. 
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Claims 



{T] An electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
.bottom of the chamber and a discharge opening for the 
cleaned gas at the top of the chamber and several grounded, * 
tubular precipitating eletrodes situated in the chamber at a 
distance from one another, extending in the flow direction 
■ of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas. 
wherein all energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly fr.om the 
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filter chamber after a hood sealing the filter chamber is 
lifted off • 

2. An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with one another, covering 
the intermediate spaces between them, and are enclosed by a 
sleeve* which screens the remaining space between the 
filter-chamber wall and the electrode bundle* 

3. An electrostatic filter according to Claim 2, * 
wherein the precipitating eletrodes are widened to form a 
hexagonally shaped bundle . 

A. An electrostatic filter according to Claims 1 through 3, 
wherein the frame provided over insulators situated in the 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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5 - An electrostatic f \ I**- 

«~— the ener 9 i ze d eiectrodes or the, C °' >neC " <>n 
Erodes ana the TO »eoe souroe ^ SUPPOrtln9 
°« is assigned to the * " r ~ "» J>ood is MfCed 

the hood seaUag ft . fUtM chM ^ r 

*• ">e electrostatic flit-— 

•*«-» the mtn :^; r a;;rr 3 to ciaiM 1 — - ». 

havio, . 3llde ^ J/" d ™^eoosi y transitions i nto . 
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Slektrofilteg far Baaaagase 



Die Srxxndong betxi^t ^ n ElektroiTHter 

iBsbeaobdere far das ibgas ron ffei^saalagen. " 

M? 2ttnah ° e V0D »*°^«*trielle» Hei^a*^, ^ 
beaondere ™ Olhoi^ ra , eiaerseitsaad die Wcnti g : 
ta» Porderaagen naoa fieinhalt^ de* Ataosphare anderor' 



seits lege* ea naae, a «oh tit* sine Reiaigarig der ™ a 
^h^triellex.Hei^^^ aerrdhreade* ^gase 
- Borgs*. Eto da«r geeigaeter ^aeider 



anB, ua sioh* 



ein^bxen, iasbeebndere preiswer* ia der inschaxTong 
in der TOrterhaltnng seta. 



taxi 
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der Yerbrennmig Ton t esten, Xlussigen and gast3raigen 
Brennetof f en entstehetfden Bauobgasen sind in Terschie- 
denen Anefahrungsformen bekannt. Bekannt sdLnd insbeson- 
dere sveistnfige, mit Hochapsmmng betriebene:BleJctro^ 
filter, bestetaend aus einer FUterkaomer alt etner JBin- 
trittsSffnung fte das zu reinigende 0as am Sufi aer Kaa- 
aer mid einer Austritts5f£nung mr das gereinigte Gas 
am Kopf der Kammer und einer HefcreabJ. Ton in der Earner ' 
in Absfand voneinander angeordneten, sich in Stromungs- 
richtung des Gases erstrecJcenden, geerdeten, rohrfSrmi- 
gen iriedersohlagseleJrtrodeii sowie Iconzentrisch darin an- 
geordneten spannttBgsfttnrenden Blettroden, die an ihre» 
freien, der »intritts5£fnnng fH* das Gas zngewandten Bn- 
den SprdhspiW anfweisen. Ia inhoaogenen elelrtriochen 
Sprtthfeid der Ionisationszone dieser Pilter werden die 
lB ztt ^e^genden Gas enthaltenen fasten und/oder flttssi- 
gen Partilcel unipolar anfgeladen nnd ia homogen statischen 
Peld der Abseb^idnngssone ans dea Gas niedergeschiagen. 

Die filter .aussen Ten Zeit zvl Zeit gereinigt verden, das * 
hei*t die an den Hiederschlagseielrtroden abgeschiedenen 
Partilcel attesen entf ernt warden. Bei iriadstrielien Anla- 
e«n geschiefat dies dnrch Htttteln oder Kiopf en eittels " 
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elgens dafifr inataillerterVorrlchtungen oder aber torch 
Waachen dee JPiltera. Bur den nichtindnatriellen Binaata 
Bind die bekamiten Boiai^m^p^jganahmen za aafwendig. Ina- 
beeondere klebende BilofcatSnde ana der Verbrennung fluaai- 
ger Brennatoffe iasaen aich auf dieee>eiae nnr vbvoU*- 
at§ndig eaitf ernen: Baa Tfaachen einea eoieaen Piltera wirf t 
zniem Abwasserprobleme auf . 

Die dor Brfindung zugrandeliegende Aafgabe lot es, einea 

JlbScheidung von f eaten una fltissi- 
gen Partitel* aaa deo Abgas insbesoadere Ton niehtindnatri- 
ellen Heismngsanlageri zu s chaff en, deasen Anscbaffangs- 
mul Thrterhalttu^akoaten aich in vertretbaretf Grenaen hal- 
ten and. der leioht am vartea. is*.* 



Die Aufgabe wird erf indnngageinaB nit einea Blektrofilter 
gelfet, der aaa einer Pilterkamaer mit einer Bintrttta- 
Bttmmg fflr daa sa.reinigende ffaa aa Pufi der laaaer and 
einer Anstrittsof fnang fur daa gereinigte Gaa am Xopf der 
Kaamer and einer Hehrsahl von in der Kaaaer la Abatand vpn- 
einander angeordneten, aich in StrSonngsriohtnng dee (JaaeB-* 
eretreckenden, geerdeten, TO hrfor»igea BiederecfalagWektro- 
den ao^ie ionsentriech darin angeordneten spaanangsfttarenden^ 
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Slektrodenj die an ihren fret en, der 3Biirtritt8dffnurig fttr 
das ffaa zugewandten -End en f Spr&tiapitzen eufveisen, besteht 
and dadaroh gefcennseiohnet-. 1st, daB eSmtliohe spanbimgs-- 
fSfarende Elektroden an eineo sioh oberhalb der Hieder- 
aohlageelektroden erstreckenden Jtahmen hSngend in den Hie- 
derschlagselettroden nach Abheben einer die Pilterkammejr 
abschlie Bend en Hattbe ana der Filterkammer gemein&sm ent-* 

nehmbar angeoranet sind* 

* - 
- 

Die erfindungsgenafi vorgesehene MSglicbieit der Entnehm- 
barkeit der spannnngsfabrenden Blektroden aus der geoff- 
neten Jilt erfcammer erSffnef die Mogliohkeit, sowohl die 
sp anwmgsfa bx end en Elektroden ale aach die 'Eiederschla'ge- 
elektroden wit in enteprecnender Veise ansgestalteten Bur- 
aten Ton Hand, also mit geringstea appartiven Ixtfwand, zu 
relnigen, tmd zwar durchgreif ender als dies nit den flbii- 
ohen fieinigungsoafinahoen adglioh 1st. Pabei koimen die ein- 
zelnen Blektroden naoheinander ait einer BinzelbQrota duroh- 
gepntat verden, . es kann aber each eine Hehrzahl Von Blek- - 
troden, gegebenenf alls das ganze Elektrodenbundel, ait ent- 
eprechenden BUrstenpStzen auf .einmal gereinigt werden* 

In veiterer. Ins gestal tang der E r findung liegen die an ibren 
austrittsseitigen Stirnselten aofgewelteten Hiedersotalags- 
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elektroden rait ihren aafgeweiteten Enden mrter (ft>erdecJamg 
der Zwiechenraaoe bflndig gegeneinanaer an vmd eind von 
einer den verbleibenden Sana wiaonen WterkamBerirandung "* 
mad Elektrodenbttndel sbBohii»enden Manschetto eingefaBt, 
ao daB das gesamte Gas -wangslSaf ig die Hiedersonlagseiek- 
troden dorohstrSoend der Eeinigong imterwo.rfen Wird. Zweck- 
raaBigerweise Bind die Hiederscblagselektroden unter Bil-. 
dung eines sechseckigen Bunaes* anfgeweitet. Barans resul- 
tiert die groBte Paokangsdiohte der Elektroden und damit 
das Optimum an verbleibendem Stromungsgtiersehnitt. 

Die Punktion der elektriachen Baiter fUr die spannungsiSh- ; 
renden Elektroden kann ven der gemeinsamen, sioh auf in *" 
der Pilterkammer angeordneten Isolatoren abstttteenden Hal- 
- terang iSr die Elektroden, namlion den Bahmen nnd den da- 
ran angeordneten, die Elektroden tragenden Irarereen, uber- 
nonmen werden. 

.* 

Ana Sicherheitsgrttnden kato der die Piitetkammer absohlies- 
seaden Hatobe ein die elektrische Terbindnng sttlsoaen den " 
apannmigBf^renden Elektroden. bzw. den die Elektroden tra- 
genden Batmen and der Spannirigaguelle beim Abheben der Han- 
be unterbrechender Scbalter zngeordnot sein. 
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Daalt der Abrieb vto den.JlederaohLagaelelrtroden aus der 
PiltericaaHner entferat werdea loam, geht die Jttiterka««er 
bodcmaeitlg ^edcm^erweiBe In eiaeu ^ohter mi* Schlep 
rewohlufl «ber, aus de. der ^rieb at*, to PapiersSclce ab- 
gefflllt vird. . . 



l9 " ll,,r ^ ««»»««-* J»ob* ^4 Ka»ta angeoranet. Hit 
ei*er etatwtteaeitig rorgeeehenen Broaaelilappe lam, der 
^aasctritt to ate Klterka,»e r ,mterbroob« » eraen ttn4 
««roU etae aastrtttoaeltlg ^setanei Ww^ ^ 
die B^xtitog des fe«toso g eo »f ate mltetk „ oer 
broom* vera*, vu erforderUebe Hochspaurong ali> 

n-a^etteenaea Wtredea Uefert eta datte vorgeeebe- 
»er XJleichrichter. 

^ ^Ttdaeu fto ate Terbre^a*,,^, ^ 

*i. er TO rgeeeben t, t , adBlegber. Wenn der W t ,r amh 
Tor^gt tte ^WtKLuateteUe Hetsaagaaalageri Torg ea*ea 
1st, bo ecMieat daa aetaea Btoate bet tndaatrieUea iaU- 
«e», bet deaea „ retolgeaae Baaohgaae aniHUea, atoht ape. 

We Brnadaag tat an Hand der Setebaang .ettergebend erla,- 
tert* Bs zeigen: 
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*igur 1 einen TertiiaLaohnitt durch den 1 

*i*ter, . - ■ - 

?lgur 2 etnen Soimttt nach. lioie u _ jf 
. in Fi^ur 1 f 



Figar 5 



ale Braufsioht anf einerffieder- 
echlagseleirtrode, " 

die ^nstchrt der SprBhspitxe elner 
spaaumngsfahrena en EleJctrode, 

einen Bdrstenkopf for die Bieder- 
schlagaeleletxoden, 



*ig*r 6 eineh Bawteniopf fSr die apannanga- 

ftthrenden yLektroden. 

Der *ilter oeateh* ana der i« Sfime der ta flg^ , eii*e- ' 
seiohneten Pf«il e ™ de» ra reinigenden Oaa. d«relu,*r3^ 
m*erka»«er 11, wobei die Hlagrtoe 12 artectum de* fat - 
der mterfcaaaer 11 angeordneten tfiadel Jlederschlagael^ 
txoden 13 und den aentr^ eeh sn den iriederachlagaelektroden 
13 ««eordueten, apannmigafdhrenaen Blektroden 14 paseiert ' 
werdem Bei* Paaaieren der Sprttbapitaeri 141 der apannhnga. 
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fflhrenden Blektroden 14 werden die in Qaa befiDdlichen 
Sohve-'bestof f e - feste und/oder flftesige Partikel als Ter- 
brennmigsprodukte biw. BockatSnde ens der tarrollet&jdigea 
Terbremrang - unipolar aufgeladen mid die unipolar aofge- 
iadenen Partikel sodann an Ser Jimenwandraig 151 der Kieder- 
sohlagselektroae 13 abgeschieden. 



POr die Infreohterhaltmig der Wiricsamkeit des Piiters 1st 
eo erforderiich, insbesondere die Hiederechlagselektroden 
13, an a en en si oh die abgescniedenen Partikel absetzen, von 
Zeit tm Zeit ztt reinigen. Za dieeeo Zweck ist eine Entnehm- 
barkeit der spanarangsfabxenden Blektroden ft. aas der Pil- 
terk earner 11 mid dam it aas den Biederecblagselektroaen 13 . 
vorgesefaen, die es gestattet, die Hiederechtagselefctroden 

13 nit Bttrstea gemSB Pigur 5 wad die spannungslttbrenden 
Blektroden 14 *it Bfirsten geoafl Pigur 6 zu reinigen. Die 
MogLiohkeit ssav Bntnabjoe der spannungefahrenden Blektroden 

14 aae der PilterJcaoaer .11 wird dadurch eroXfnet, dafi das 
Oberteil der mterkamaer 11 als abneoabare Haube m aasge- 
btldet ist, and die spsimangBfanrenden Blektroden H ^eoein- 
«a» an einer ana eineo Bahmen 16 and daran angeordaete* Ira- 
rersen 161 besteheriden Iragerkonstrofction auf gehangt sind, 
die nach Abheben .der Haabe 111 aas der mterkainaer 11 ent- 
nehabar 1st. 
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Die epamnngafateeeaea BUttroSen 14 «tt aer nteht 
a««eatelltan S Pm na BgB <p elU ^melbar d«to h ate ut 
*e*.e» ^ereen ,6,.^ 4ett m ^ 

saelle angesohloaeenen (17) BataSn 16 ^ 
*ak* 162, 17, bet. .u,^ der Haib6 ,„ . 



We a»strt*teet« 8 eecbeecMge ^ett^ 132 4er 

etoe ae* f rete» Hee. flw ^ 

« «. taekfeoaea^ex ^ Hanschette 18 stelX* 
ateher, a.* aea to 4te „. : 

*» ate at^ 1? ^ ^^^^ 

y 7 aer ^^We*^ w - > « rt .- B& . ; 

samelt etoh tn aea an at. mi* 

ter t« »»•*■••» 11 angefoi.tea 

113, »a aea aer etwa to Paple^e ahttU.,* te ,. 
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4b s p r 2 o he 



0 



^Mgande a- *uB a er 
-er <md etaer JtaatrtttsMfinmg «r aria geratnigte eas a. 
Kopf ««. Ka.. er ma Hehri!aht TOn ^ Jer ^ 

Abatmd vowiaandar aage.rda.tea, a i oh to 8tr 8«>agerl.h- 

dora^el^en «Hrta Wentrtaoa aaria angeerdaeW 
• *«m« agB » hrendel i SattroiaXi dl. aa itaeafretea, dM? . 

**" " f, ' etBen ' '** «° ibachetaoas Tea f ^ 
fl^ea PartIte la m ^ ^ 

* ■*», ffeton^^t , a<?8 ^^^^ ~ 

tTO4OT rt * Weae.schx^kWW 

eratreefc.naen Bah** M^ead .In dm .i^eraeMageeleW,.- 
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-den nach Abheben einer die Pilterfcsmmex abschlie Ben- 
den Hanbe aus der JPilteEfcamoer gemeinsan entnebnbar 
angeordnet slnd. 

2. Xlefctrotilter nach Anspxuch 1, dadurch geiemizeio line t, 
daB die an ihreh aastrit-fcsseitigen Stimseiten aufgeweite- 
ten tflederschlag&elektroden ait Ifaren artfgeweiteten Allen 
rater Uberdecfctmg der Zwiscktoraime bMig gegeaelnander 
mile gen tmd yon .einer den rerbleibenden Beam zwieclxen 
Ptlterfcammerwandung md BletteodenbEbMlel ahschixmenden 
Manschette eingefaflt slid, 

- » 

3*" BlfittroXilter nach ^isprueh 2, daddrbh- gefceamzelchnet, 

- dafi die Uiederachlagselektroden mrter Bildung eines secbs- 
eckigen Bmides anfgeweitet eind. -* - 

4. Bletfcrofilter nach den Anspr lichen 1 bis. 3, dadturch gekepn-. 
zeiohnet, dafi der sich «ber in der Hlte±aaner sngeardne- 
te l8ela^oren abstatzende^ nit die spannnngaf^hrenden Eiek- 
ttoden tragenden Xraversen Terse bene Bahoen and die frarer^ 
am die elekrtrischen Xeiter IQr die spenmrngsfabcenden 
Blektroden sind. 
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5. Blektrorilter nach den liBprfiohen 1 bis 4, daduroh ge- 
iannseiolmet, daB der dle PUterka»«er abechlieSeiideii 
Haube ein die elektrisolte Verbiaaung wifeoben den span- 
. aungeftthrenden. BXettrdden tew. dec, die Blektrodea Wa- 
gmaea .fiahwm und der Spaxmungegiielle beim Abheben der 
Haube mrterbrechender Sohalter sugeordnet let. 

; * ]Blettro;rilter nach den Aaeprdchen 1 bis 5, daduroh ge- 
kenuseicbnet, dafl die *iXter*am,Ber bodeneeitig in eluen 
Iriohter nit Sehieberversohlufi Cbergeht. 
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